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furrpws which separate the various parts are smooth. These latter,
without being very salient, are plainly indicated. On the gastric
region, the epigastric lobes are not distinct from the protogastric;
the mesogastric stretches from a point between these to the middle
elope of the front. The metagastric lobe is distinct from the
urogastric. The branchio-cardiac furrow is strongly marked. The
cardiac region is rounded and gently sloped off in the rear. The
hepatic regions are separated from the branchial by a shallow de-
pression; the latter are rather swollen, and show an ill-defined
lobule near the urogastric lobe.

The latero-anterior borders of the carapace are thick; they exhibit
in the midst of the granulations which cover them, three or four
little tubercles scarcely larger than the granulations themselves.

The external orbital angle does not project in the form of a tooth.
The orbits are very small and point directly forward. The super-
ciliary arch is well marked, and has no fissure. The front (rostrum),
juts forward straight and is furrowed down the centre. The pterygo-
stomian regions are finely granulated.

The anterior feet are unequal, the fore-arm shows a small blunt
projection within, on the outer side it is smooth: the large hand is
smooth both above and below, and is not tuberculated; the fingers
are short and thick, the thumb is ornamented near its base with
a strong tooth, the fore-finger has two rounded teeth. The small
hand is finely granulated or rather roughened, the fingers are
slender and longer in proportion than those of the large hand.
The walking .feet are smooth, having neither granulations nor
tubercles. The various parts of the sternal plastron are granuloua.
All the rings of the abdomen are free, as we have already said, in
describing the characters of the genus.

EXPLANATION OF PLATE XXI. FIGS. 2 & 3.
Fig. 2. Dorsal aspect of Necrotitu BowerbanJsii, A. Milne-Edwards; twice nat.

size.
„ 3. Front view of same, showing the Orbital and Antennary fossse and the

. chela; twice nat. size.

H I . — T H E KITCHEN MIDDENS AT LLANDUDNO.

By the Rev. 3. M. MBLLO, M.A., F.G.S., etc.

AWEEK or two spent last month at Llandudno has given me
the opportunity of examining the deposits on the Great

Orme's Head, described by the Eev. T. 6 . Bonney m the August
number of the GEOLOGICAL MAGAZINE, and supposed by him to be
the remains of a Kitchen Midden. The present communication is
intended merely as a supplementary note to his paper. It appears
that the beds, containing recent shells and bones, had been pre-
viously observed, and their true character ascertained, since the Eev.
W. S. Symonds remarks, in some notes on the Geology of the
district, " The beds of mussels and other shells on the Great Orme,
which, at one time I imagined to have been elevated in raised
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beaches, Mr. Darbishire believes to be derived from old shell-heaps,
the accumulations of former inhabitants."

The beds in question appear in the face of the low cliff, which
terminates a somewhat steep talus, covering the base of the Carbo-
niferous Limestone escarpment of the Great Orme, close to Pen
Morfa. Part of the talus has been carried away by the sea, and the
present cliff is only a foot or two above high-water-mark.

FIG. 1.—CLIFF AT PEN MOKFA, GSEAT OBMB'S HEAD.

1. Surface soil with angular blocks of limestone, Helices and other shells, etc., 1J to 2J feet.
2. Calcareous dust and tufa, about 10 inches.
3. Sandy soil and limestone fragments, with shells of Mytilus edulis. Patella vulgata, Littorina

littorea, etc., bones, teeth, charcoal, etc., 1 foot.
4. Sand with pebbles and angular limestone fragments, 6 inches.
4. Reddish clay, 8 or 9 inches.
6. Sand l , ( n i . B d

7. „ darker \3io*teet.
8. Talus of all the above.
9. Pocket of shells of Mytilus edulis.

a. Line of section, t. At the spots indicated below, in bed No. 3, two jaws of a small sheep
were found. «. Wall at Pen Morfa.

The general appearance of the face of the cliff is given in the Accom-
panying sketch (Fig. 1), which, though not drawn to scale, represents
with sufficient accuracy the different beds as they .occur. These are
more minutely shown in the section given in Fig. 2 ; it is taken about
20 yards from the beginning of the Midden, or from the first rise of
the cliff at Pen Morfo. The beds occur as follows:—

1. Surface soil with angular fragments of limestone, etc., with some Helices, about 1 ft.
2. Bed of Patella vulgata, with a few bones, 4 in.
3. Calcareous dust, like decomposed tufa, about 9 in.
4. Dark-coloured tufa, f in. to 1 in.
5. Dark Carbonaceous layer, 1 in.
6. Soil, with Patella vulgata, Littorina littorea, Mytilus edulis, etc. and bones, 3 in,
7. Sooty layer, with fragments of charcoal and burnt bone and shells, 3-4 in.
8. Bed of burnt clay, with calcined pebbles, 3 in.
9. Whitish sand, 1 in.

10. Dark-coloured loam, with fragments of charcoal and burnt shells, 2 in.
11. Thin layer of Carbonaceous matter, with burnt bone, j in.
12. Dark earth, fall of fragments of charcoal, Mytilus edulis, Patella vulgata,'

Littorina littorea, and numerous bones, 8-9 in.
13. Sandy bed, with limestone fragments and rolled pebbles, 10 in.
14. Eeddish clay, 2-3 in.
15. Sand, 6 in. ,
16. Sandy argillaceous bed, the base obscured by a talus of fragments, etc. from above.
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The entire length of the Midden is about 80 yards, thinning out
at that distance into a dense bed of Patella near the surface*
How far back from the shore it may extend is not so easy to ascer-
tain ; a bed of IAttorina and Patella crops out on the
surface, about 56 yards from the commencement of FIQ. 2—SECTION
the Midden, and 20 feet above the beach; at some six
feet from the edge of the cliff, where it is exposed at 20YDS.FE.OMITS

, . . . „ , P ., ;. ,1 1 j • • • i_ COMMENCEMENT,

about three feet from the edge, the bed is six inches AT p^, MOMVA
below the surface and two feet thick. I found no
bones here, but several fragments of charcoal. In
the cutting by the side of the pathway, near the gate 'Jfji ^J^£\
beyond the Dean of Christ Church's house, a bed of *A"* -
Patella and IAttorina occurs about 50 or 60 feet from
the beach. Beside the shells mentioned above, I
found in bed No. 12 several oyster shells, two speci-
mens of Pwrpura lapillus and some fragments of
Cardium edule. The early inhabitants appear also
sometimes to have caught a crab, by way of a treat,
as part of a claw was in this bed. Amongst the bones
which I obtained were several that had been burnt;
others seem to have been split for the sake of the
marrow. These burnt bones and shells, also calcined,
together with the large quantity of charcoal; dissemi-
nated throughout these beds, seem to put beyond
question their being the remains of an old Kitchen
Midden, but I am inclined to doubt its very great
antiquity, many of the shells and bones, even in the
lowest bed, presenting a very fresh appearance, and
the latter seem, in many instances, to have lost none
of their gelatine ; however, that may prove nothing.
Bones were tolerably numerous in bed No. 12, but
no very large ones were met with. I found several
small jaws of lambs or small sheep; also fragments (taint).
of jaws of the ox and deer (species ?), two small
skulls of some little rodent, many leg bones, also vertebra and
"knuckle bones of different small animals;—what these may be I
am not enough of an osteologist to say. No traces of implements
appear in these beds, unless one small bone-fragment, which looks
as if it might have been used as an arrow-head, should prove one.
Bits of burnt clay, like those mentioned by Mr. Bonney, were very
numerous in parts, and the layer of burnt clay, with calcined pebbles,
looks very much—from the layer of charcoal on its surface—as if it
had been burnt in situ.

Farther along the coast, close to a boat-house, near the ruins of
Glogarth Abbey, a bed of IAttorina and Patella appears in the cliff,
which is here but- a few feet in height; the bed looks as if it had

.been mostly destroyed, perhaps by the sea; in it I found a few bone-
fragmente and teeth, and some bits of charcoal: the shells in this bed
were very friable, far more so than in the other Midden, owing
possibly to their greater antiquity, or, may be, to their being nearer
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the surface, and thus more exposed to atmospherio influences. I ex-
amined as closely as possible the mussel-beds in the sand which caps
the Boulder-clay that appears on the coast higher up Conway Bay,
thinking they might perhaps turn out to be artificial accumulations ;
but I could discover no admixture of bones, or even of other shells
with them, with the exception of one or two specimens of Patella
and Littorina. These mussel-shell beds occur in the loose sand, with
no rock for their attachment, and are about 20 feet above the beach ;
in some places. I could find nothing in the pocket of Mytilus near ]
the great Midden save those shells, and they mostly had their valves \
in approximation and undisturbed; they are apparently unconnected •
with the Midden. A general, though somewhat hasty search round
the greater part of the Orme failed to reveal any further traces of
Middens, although remains of raised beaches here and there, con- >
taming a few shells, such as Patella, Littorina, etc., may be seen in :
many places, and at very considerable heights above the present sea-
level. Some fissures also in the Limestone rocks can be traced in the >
face of some of the quarries, which have been filled up with rolled •
pebbles; these are now cemented into a firm conglomerate by the
infiltration of carbonate of lime. I could find no shells or other ,
organic remains in the contents of these fissures, though Patella and :
Littorina are to be found in the talus close by.

[NOTE. —All the bones sent me by the Rev. J. M. Mello, from the Kitchen Midden ;
in the Great Orme's Head, were very much broken (old fractures); but I was enabled j
to identify Bos hngifrom; jaws, etc., of a small-homed sheep; Leg-bones of Canu •
lupus, or Canit familiaris; tooth and vertebra of pig; and fragments of bones of
bird.—H.W.] j

I V . — O » T H B " L I N G T J L A F L A G S , " OB " F E S T I N I O G G E O U P "

OF THB DOLGELLY DISTRICT.
By THOMAS BELT, F.G.8.

[PAfiT II.]
r p H E accompanying section shows the succession of beds from the
I Harlech grits, near the sixth milestone on the road from Dolgelly

to Trawsfynydd, across their strike in a south-easterly direction, to
the lower ash-bed of the Arenig group at the farm of Blaenau, five
miles north-east from Dolgelly. In this section all the beds occur
in regular sequence, although they are invaded by many intrusive
masses and dykes of diabase;1 only the larger of which are shown in
my section, as it would be impossible, on so small a "Scale to depict
the innumerable protrusions of this rock that occur in the district.
The section crosses, a t Moel-Cors-y-garnedd, the Southern flank of
the mountain Bhobell-fawr, which is the largest mass of diabase
in Wales. All along the eastern side of Ehobell-fawr the strata
are completely inverted, as shown in diagram, so that the Festiniog
beds (5 and 6) lie above the more recent Dolgelly beds (7 and 8),
from underneath which the Tremadoc beds (9) come up, overlying the
beds of slates and ashes belonging to the ArenigOioup (10 and 11).

1 I follow Mr. David Forbes in calling these rocks diabase; they are the " Green-
stones" of the Geological Surrey.


